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ABSTRAC]

The paper continues the status reporting of the development of an
ulualightweight flexible blanket, flatpack, foldout solar arn ay
testbed wing that was presented a the First and Second European
Space Power Conferences (Ref. 1 and 2). To date atestbed wing
has been built aud subjected 10 a variety of critical functional tests
before and afler exposure 10 simulated launch environments. This
paper 1eviews the latest design details, fabrication activities,
]Jallcl-level tests dealing with rev erse bias characterization of thin
silicon solar cells, and wing level environmentaltests. The
t,c~illllirl~c,f-life. (BOL.) specific power estimates for a nominal
10 kW (1301.) array remains above 135 W/kg, with corresponding,
clld-of-life (}:O1.) performance above 90 W/kg for al () year

. LT
geosynchronous (GEO) mission.

Key Words: photovoliaic solar arays, flexible blauket, thin solar
cells, reverse bias protection, testbed hardware developient.

1. INTRODUCTION

The Advanced Photovoltaic Solar Array (APSA) program, begun
in1985, Successfully completed its primary objectives in 1991
with the design, development and testing of @ prototype testbed
wing. The approximately 6 kW (1101, ) wing design was showiito
be capable of providing over 130 W/kg (BO1) specific power as
anintermediate milestone towards NASA's far termi goal of 300
W/kg at 20 kW. The design represents a three-fold improvement
onthe performance of cutrentrigid-panel arrays and afactor of
two impr ovemnent on the performance of an advanced flexible-
blanket wing developed carlics by NASA office of Advanced
Concepts and Technology (OACT) (Ref. 3) and in Ewope for the
Olymnpus Satellite (Ref. 4). As will be discussed later, the APSA
system already has been employed as a testbed to eval vate futin ¢
advanced photovoltaic cic.vices andstructural elements 10 enhance
performance levels. In addition, a modified veision of the APSA
design using gallium arsenide (GaAs/Ge) solat cells with a more
1ig id blanket construction has been se lected by General Electric
(now Martin Marictta) for NASA’S Earth Obser ving System
(1.08-AM) solar arsay

The last stage of the APSA program has been in progress about
onc year with anumber of analyses and panel-leveltests to better
dcfine a variety of design options, to support flight hardwar ¢
exper iments on host spacecraft, and to enhance the over all

oper ational reliability of flexible-blanket anr ay desigus under
conditions wher e the solai cell circuits are sh adowed Or contain
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The rescarch described in this paper presents the results of once
phasc of 1escarch car ried out by TRW Space and Electronics
Group and the Jet Propulsion Laboratory, Califoruia Institute of
T'echmology, under contract with the National Acronautics and
Space Administiation.
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cracked solar cells. Although [he final re.suits are not yet
available. on al the on-going activities, the nature of the effort in
progress is summarized anti results of some of the flight test
hardwat C. are presented.

2. DESIGN DESCRIPTION
2.1 Generic Configuration

The basic design configuration iS shown in Fig. 1. The deployed
and stowed size: for the baseline 5.8 kW (BOL) wing arc shown in
Figs. 2. and 3. T'wo wings of this configuration can provide a
spacecraft with 11.6 kW (BOI) and 7.8 kW (1:0L.) pow r after
10 years in GEQO o1bit. The wing consists of a flatfold, multiple
pancl, flexible blanket cm which solar cell modules are installed
and connected to printed Circuit electrical harnesses that run along
the outside longitudinal edges of the blanket assembly. For
lauich, the accor dion-folded blanket is stowedin a
graphite/epoxy blanket housing assembly with a polyimide foam
layer onthe inner surfaces to cushion the folded blanket during
launch. There is no interleaving cushioning material between the
folded panels. Solar cells from adjacent panels arc in direct
contact when the blanket is folded and stowed in the blanket
housing assembly under apreload pressure of 3500 to 7000 Pa
(0.5t0 1 psi). The blanket is deployed (unfolded) by extending a
motor-actuated, fiberglass, continuous longeron lattice mast that
uncoils from an aluminum cylindrical cauister structure, The
blanket is supported by two tensioned guidewire systems attached
1o the rear foldlines of the blanket 10 prevent any lar ge out-of-
plane excut sions dut ing deployment. When fully deployed, the
blanket iS tensioned in the Jongitudinal direction by a series of
cmigdl[-force springs at the inboard end of the blanket.
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Fig. 3. 5.8 kW (BOL)GEO stowed wing.

Over the last year the bascline design has seen only minor
changes rrsthe result of ongoing aunalyses or component/system
level tests:

1) Forulualightweight applications, the carbon-loaded Kapton
blanket substrate material was 1eplaced by germanium-coated
regulat Kapton. The geninanium coating has the same sui face
resistivity as the carbon-loaded material to pennit grounding of
the blanket substrate to prevent electiostatic charge buildup from
orbital plasma environments. 11 isalso very resistant 10 atomic
oxygen degr adation thus providing long term protection for low
earih orbit (1 .EO) muissions. It also has favorable thermophysical

properties (0/e = 0.5/0.8 ) thereby reducing the heat loading and

operating temperatwe of the solar cell circuits by up to 159C from
the 1 EQO earth's heating,

2) Bypass diodes are integy ated juto the solar cell circuit design
10 ensuie 1eliable power perfonmance of the array when subjected
to shadowing Or as the 1esult Of cracked cells. The preliminary
requirement repot ted 11991 to have. athin wafer diode bypass
every cight cells iscurrently under review based on a series of
cell-and circuit-level tests and analysis. Final guidelines won't be
available. for several months. However, it is clear that the usc of
thin silicon cells will require the protection of shunt diode.s.
Analysis and tests not funded under the APSA progiam aso show
thisto be true for GaAs/Ge cells on athin blanket substrate.

3) Under TRW discretionary funding a heavier, allernate blanket
constiuction was clc.ve.loped thatreplaces the single Kapton layer
with a genmaniun-coated Kapton/graphite composite laminate.

While 4 times heavier, the substrate eliminates the need for shunt
diodes when using GaAs/Ge cells and may reduce the number of
shunt diode.s required for silicon solar cell circnits. A full size 3-
panel solar panel assembly was construcied with thin large. area
GaAs/Ge cellsand incorporated ime the APSA wing. Stowed
wing vibration tests successfully demonstrated the. viability of the
design concept. This substrate design with GaAs/Geceells has
been incorporated into the flight hardware design for the KOS-
AM solar an ay.

2.2 Blanket Asseibly

The baseline blanket substrate material is S0-pm (2 rail) thick
gerrllalitlrl~-coated Kapton polyimide film. The 42-panel 5.8 kW
(BOL) wing blanket asseinbly consists of 14 three-panc] solar
panel assemblies (SPAs). Forty of the 42 panels arc. covered with
solar cells. Twelve of the 14 SPAS are fully cover cd with solar
cells. For the other two SPAs, Iwo of the three panels in each
SPA arc, covered with solar cells and the reinaining panel is left
blank to act as a leader pancl. The inter-SPA hinge lines are
unreinforced llcat-set crease folds in the Kapton material. Each
SPA is linked to the next SPA through @ piano hinge constructed
along cach outer lateral edge of the SPA. The hinge pin isa
1.3-mm (50-mil) diameter pultraded graphite/epoxy 1od.

Cui rently each cell-cover ¢d panel has six 1ows of 2.0 X 5.7-cm
cells, with cach row containing 120 cells, There are 28,800 cells
per blanket assembly. The solar cell stack consists of: (@) 50-pm
(2-mil) thick ceria-doped cover glass coated on the front surface
with a UV/AR filter; (b) 550m (2. 2-mil) thick 10 €2-cin boron-
doped, back surface ficld, alurninum back surface reflector,
polished silicon solar cell(n, = 13.8 percent at 28°C Ahl());

(c) two inplane stress relief loop silver-plated Invar
interconnectors soldered [0 the solar cell in a front/back fashion;
and (d) DC 93500 silicon adhesive bondlines. Pancl-level
packing factor for cell installation is 0.86 (-760 cells per m?)
exclusive Of the electrical harness regions, and 0.79 including the
harness regions. Cell rows arc arranged in a serpentine manuer S0
string-turnaroimd occw s at the center of cach panel aud the, stiing
1etur ns to the outer edge of the. paucl. An electrical circuit string
consists of 360 cells inseries (6 Tows by 60 cells per row) to
obtain an EQI, peak power voltage of 142 V. There arc two-
IJirror-imaged circuits per Market panel. A thin, 0.4 x 2.8 cm,
flat wafer bypass diode is planned for every 8 silicon cells
(subject to later re.view when al pancl-level tests and analyses arc
cAmiplc.led).

All positive andnegative terminations for each circuit (and
grounding of cach pane]) occur along the outside edge of the SPA
adjacent to @ printed circuit harness that is bondedto the basic
blanket substrate, The harness runs from the. outboard leader
pancl to adiode box on the under side of the pallet structure.
There arc. 80 copper traces per each 1 2-cm (4.6-in) wide. harness
run. The tracesarc. 2 orz. copper 0.79-mm (31 -roil) wide. by 68-ptm
(2.7 -mil) thick with 0.5-nun (20-mil) spacing. The traces were
sized to carry at least 0.4A (positive traces) and 0.8 A a1 142. V
(negative traces) with anet harness/diode. drop of about 2 percent
(-3.2 v).

2.3 Blanket Housing Asscmbly

The blanket housing lid and pallet SIT uctures arc essentially
identical in size and construction. The 0.44 -1 wide 2.0-1n long



(1 7.3 by 114.1-in) lid and pallet panels are constructed from 250-
pra (10-mil) thick high-modulus 1' 100 graphite/cpoxy farx-sheets
bonded to an aluminum honeycomb core 1 3-1nm (0.5-in) thick
with local facesheets and core reinforcements in high st ess
1egions. Attached to the inside, surface of the 1id and palict pancls
isapolyimide foans cushion layer.

Figur e. 4illustrates Lhe motor -actuated mechanismused 10
simultancously rc.lease the latches that secure the lid to the pallet
structur e before deployment of the blanket. The lid is claniped to
[hc paliet structure with braided steel cables @ four locations
along the length of the housing structure. The hook latches are
locked in place by small graphite/epoxy pushrod struts thataie
connected to an oves -center crank on a central graphite/fepoxy

tor que tube,
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Fig. 4. Stowed blanket preloadfrelease mechanism

The guidewire systems attached to the rear foldlines of the blanket
assembly are each tensioned to 5N (11b). To ensure acceptable
deployed wing dynamic characteristics and prevent the blanket
friom "slapping"” the mast st ucture when subjected to 0.01-g
incrtial loads, the. deployed blanket istensioned to 45 N (10 1b)
viaseven colldallt-force springs distibuted along the inboard
cdge of the blanket,

2.4 Blanket Deployment System

Figure 5 illustrates the mast system. 1tis a carlistc.r-deployed,
continuous longeron lattice mast similar in configuration to that
used on the SAFE and Olymipus solar an ay wings. A major
accomplishment under the APSA progr am was to weight-
optimize the design of the mastsystem, especidly the canister
structure anti deployment mechanism. The mast systein was sized
tomeet 0.10 Hz and 0.01 - g wing stiffness/strength requirements.
The 0.22-m (8.6-in) diameter mast is constructed from fiberglass
longerons and battens and stainless steel braided cable diagonals.
The stowage canistes iS thin gage aluminum,
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Fig. S. Wing deployment mast system.
3. RECENT PROGRAM ACTIVITIES
3.1 SAMPIE Pancl

Insupport of the NASA/LcRC Solar Array Module Plasma
Interaction Expeniment (SAMPIE) aseries of test articles were.
fabricated consisting Of 1S X 15 cm square pancls cach with a12-
cell, soldered, series-inter connected circuit vsing 2 X 4 cm, thin
(-75 pm) silicon BSFR solar cells with 100 jtm thick AR/UV-
coated ceria-doped mictosheet covers. Both gennanium-coated
and car bon-load kapton substrate test articles were constructed, all
mo unted on athick aluruinum plate. The SAMPIE program will
investigate high voltage discharge characteristics on-board shuttle
m 1993 (Ref. 7). Plasma chamber testing of the coupons it
preparation for the flight test indicate acceptable behavior in that
the power loss from the. plasma interaction with the weakly
conducting blanket substrates is very small (Ref. 8).

3.2 PASP-APEX Panel

In1993, the Photovoltaic Arnay Space Power - Advauced PV and
Electronics Experiment (PASP-APEX) will be Jaunched for a

3 year clliptical near polar orbitmission (350 x 1850 km, 70
degree inclination) 10 measure high voltage discharge and
radiation effects on advanced power designs (Ref. 9). A small
panel was fabr jcated consisting of genmanium coated Kapton with
al2-cell, soldered, Series-illtcrconnecled circuitusing 2.6 x 5.1
¢ thin (-65 pun) silicon BSEFR solar cells with 50 pum thick
AR/UV coated ceria-doped microsheet covers. The blanket
section IS suppor ted on an alurninu m frame.

3.3 ThinFilin GaAs Solar Cell Therinal Cycle Pancl

The development of the peeled-film GaAs cell by Kopin
Corporation has the potential to improve the specific power and
power density performance of the. Al’SA allay design by almost
40 percent, becanse the. eell stack combines amass less than a thin
silicon cell stack with a photovoltaic conversion efficiency
slightly g1 cater than conventional thick GaAs/Gecells. A 2 x 4
cm ccll (5 to 10 i thick), whesi combined with @ 50 10 100 pm
cove.rglass weighs from 170 to 270 mg and has a28°C AM()

¢ fliciency of 191020 percent, comp ared 10 13.8 percent for athin
silicon cell stack weighing 290 to 390 mg,. Two 1 2.-cell solde: -
mterconnected circuit panels (Figure 6) were. fabricated to
evaluate the producibility of interconnected circuits and to



evaluate Jong term thermal cycle performance. The thermal cycle
lests, beginming in mid-1993, will be similarto those successfully
performed on thin silicon cell panels (Ref. 1()), and will simulate
30 year GEO (-170 to 60°C)and 10 year LEO

(-1 00101 GO°C) conditions.

Fig. 6. Kopin CLEFY GaAs solar cell therinal
cycle  panel.

Sever al techniques were investigated to join an interconnector 10
the thin gold contact pacts that are supported by the DCY3500
silicone adhesive layet that bonds the cover to the ultra-thin
CLEFI cell. Thermosonic and ultrasonic bonding of gold ribbon
or wite of aluminwmn wite were atlempted using micro-electionic
witing production techniques nonmnally used for Jalge-scale
integrated Circuits. The results were unsuccessful because the soft
DCI3500 adhesive suppert layer did not provide sufficient
rigidity 10 permitinteimetallic joining of the ribboryw ire to the
contact pad.Othes atternpts were very  Successful  when arigid
cpoxy adhesive was substituted for the space- qualified siticone
adhesive. However, since the epoxy adhesive IS not space-
quelified forsolar cell stack applications, it was niot used inthe
test pancls, Instead a spesial implane 1elicf loop, silver- coated,
Invarinter connector was developed and successfully joined 10 the
gold contact pads with atiny preform of low-temperature (143°C)
indiumn-silver solder. A special clectiode, slightly larger than the
contact arca, was used with low pressure (<200 mg) to minimize
defornation of the contact pad or the chevion-shaped therinat
relief fingersthatconnect the, contact pad to the cell body.

(Figure 7).

The results suggest that more development work is needed at the.
Cell-tc.vc] and at the cirenit pr oduction Jevel before cells of this
type can be considered a viable cost-cffective or weight- effective
option 10 currentproduction “bulk” silicon or GaAs/Ge cells.
]llowcvcr, this initial effort indicates the potential for future very
high specific perforimance blanket designs.

3.4 Sola1 Cell and Circuit Reverse Bias Testing

A comprehensive coupon-level testing and analyses effort is in
progi €SS to determine weight- and cost-effective measwres to
ensure clectrical integrity of the solar cell circui ts against hot
spols resulting from shadowing or cell br eakage which will ocews
for flexible blanket arrays. This activity represents amore
indepth effort than the 1991 effort which concluded thin wafer
diodes would be needed for c.very eight thin silicon solar cells.

Fig. 7. Interconnection detail, Kopin CLEFT
GaAs solar celi,

Woik has just been completed on measuring the rever se bias
characteristics and failure modes on 200 thin BSER flight
production cells from two United State.s suppliers. Testing was
done as afunction of temper ature, short circuit currentlevel,
1epetitively pulsed reverse bias conditions, long duration rev erse
bias conditions, and charged particle irradiation conditions.
Figures 8 and 9 ilusirate the wide variation in reverse breakdown
voltage @ ambient temiperatur e. There were distinctive
differencesinthe results from the two suppliers, one having a
large spread in characteristics, with breakdown occunring from
10 1o 65 volts at a cunrent density level ~1x 1S aud the other
characterized by a nariower spread with high voltage (45 1o

65 V) and low current density (-0.2 X Ige). The difference in
behavior IS thought to be due to the methods used in producing
the back surface field (bozon doping versus ion-implantation).
The ¢. ffects of temperature level, pulsed or long durationreverse
bias conditions or radiation on the reverse bias characteristics
were sinall, Failure modes for both types of cells were either by
shunting or shorting; open circuit faillures didnot occur. Failure
modes were observed via IR thermography, with follow -up
evaluation using scanning_ electron microscope and energy
dispersive X-1ay analyses on failure sites.
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As part of the solar cell characterization aclivities, large arca

(0.5 x 2.4 cm), relatively thick (380 jun) waft.r diodes were
obtained from a domestic supplicr and characiesizes vndex
forward and revel se conditions; a temperature, under long
duration conditions and after charged particle i s adiation. Civeuit
tests at ambient conditions were also perforined with bypass
diodes to better undesstand how the effects of shadowing, crack
cells, bus voltage level, and the cellrever SC bias characteristics
itnpact the pet formance of the solar cell circuit. These circuit test
results, in conjunction with the solar cell and diode test resulis,
are now being analyzed 10 obtain guidelines that will define the
nuinber of series-interconnectedthin sicon BSEFR cells that newel
to be protected with a wafer diode. initial analyses suggest that
the definition of a weight- and cost-effective Circuit protection
design inay be highly dependent on the solar cell 1everse bias
characteristics, bus voltage level, heat conduction properties of
the blanket substrate, and the type of cell cracking or natwre of
circuit shadowing,

4. PROTOTYPE WING HARDWARE ACTIVITIES

Figm ¢ 10 shows the. initial version of the. deployed prototype
wing onan air bearing deployment test fixture. The prototype
wing iSrepresentative of the 5.8 kW (1101,) wing except in five
respects: (1) it is truncated in length, consisting of an 8-pancl
blanket assembly (-3 rn long), with two 3-panc] SPAS andtwo1-
panel leader panels, instead of atotal of 42 pancls; (2) the blanket
panels incorporate 14402 x 4 cm (instead of ? X 5.7 cm) live thin
silicon solar cell modules soldered interconnected to obtain a
Series of high voltage circuits ranging from SO to 150 V (1 20 10
360 cells in series), with the. rest of the. SPA area covered with
mass-simulated aluminum blanks; (3) the Jive solar cell modules
arcrepresentations Of flight- quality cells/covers (covers arc.
uncoated ceria-doped glass rather than being AR/UV-coated and
the cells are electrically active, although they clonot necessarily
possess high electrical performance characteristics); (4) thele. arc
110 bypass diodes included in the solar cell circuits, and

(5) construction is being done, to standards consistent with the
prototype nature of the hardware rather than to flight-quality
standards.

Asdiscussed in Ref. ‘2 the 8-panel ver sion of the wing was
subjectedto aset ics of system-leveltests where.by the stowed

wing was exposed to acoustic and vibration conditions simulating
the envelope of Shuttle and Atlas launch environments. Stowed
wing first mode natural frecuency was about 34117,. In local
aress of the blanket housing structure the vibration response g-
loads reached 25 g's under a 10-g siue dwell base shake test.

‘J here. was negligible. change in the. 5200 Pa (0.75 psi) stowed
blanket preload pr essure. Deployment testing of the wing after
exposure 1o these. environments indicated that the preload/release
mechanism operated smoothly and the blanket deployed in a
controlled accorclirrrl-like fashion. Inspection of the primary
structur e revealed 110 damage. After the. two acoustic tests 4
pereent of the. coversand 0.2 percent of the live. cells were
cracked. Af terthe. eight v ibr ation tests, an additional 0.7 percent
of the covers and 1 percent of the live cells were. cracked, All cell
cracks we e considered minor. Electrical continuit y was
maintained in al solar cell strings.

Fig. 10. Deployed prototype wing.

The 8-panel wing was then re-built into a12-panel assembly,

thei eby extending the wing length by 50 percent to -4.4 m long,.
The added blanket pancls include 480 thin silicon cells, bringing
the. total munber of silicon cells on the blanket assemnbly to 2200
cells. Also about 300 thin (115 pum) 2 x 4 ¢t GaAs/Ge cells were.
added. The coverglass for the new cells was edge etched,
whereas the coverg,lass for the initial 1440 silicon cells was
unciched. The wing in this configuration was subjected to a set ics
of stowage. anddeploymenttests, resulting in about 3 percent
additional cracked covers, 0.5 percent additional cracked silicon
cells and 7 percent cracked GaAs/Ge cells. Elects ical continuity
was maintained in all circuits.

The wing was thent modified under TRW discretionary funding 10
incorporate afull size germanium-coated, laminated Kapton/
composite substrate in place of the inboard 3-pancl SPA, along
with a blanket inboard leader panel. The 3-panel SPA included
about 1902 x 4 cm, 140 pim thin GaAs/Ge cells and 1804 x 4 cm,
90 ym thin GaAs/Ge cells, al with 150pm cz.lia-dope.d
microsheet covers. The wing was subjected to simulated 10 g
launch vibration testing rrnd subscequent deployments, Ouly onc
additional silicon cell was cr acked and about 0.7 percent of the
GaAs/Ge cells cracked. All cell cracks were minor, with 1o loss
in electrical continuity.



In conjunction with this latest ver sion of the wing, athermal cycle
test panel was fabricated under TRW proprictary funding,
consisting of the. laminated substrate with 722 x 4 cm GaAs/Ge
cells and 404 x 4 cm GaAs/Ge cells and two printed circuit
hamess segments represcntative of the. blanket asseanbly hatness.
Thermal cycle. testing 1epresentative of a1 KO mission was
initiated (-1 15 to + 100°C). After about 25 percent of the planued
40,000 cycles, the. power output has changed less than 1 percent.
Also, about 300 GaAs/Ge cells were. tested for reverse bias
chatacteristics. The resvlts indicated that shunt diodes would ot
be required when incorporated into a laminated blanket design.

5. PERFORMANCE ESTIMATES

Cw rently the perfonmance estimates remain unchanged from the
1991 Ref. 2 data for BOL and EOL specific power using thin
silicon cells, thin GaAs/Ge cells or advanced thin film cells. For
thin silicon cells with awaft.1 diode every 8 cells, the 1101,
specific power and power density arc 138 W/kg and 140 W/nm?2,
respectively, for a5.8 kW BOLL wing. EOL, values (at 3.9 kW)
arc 92 W/kg and 94 W/ni2, respectively, for a 10 year GEO
mission. The use of 18 percent efficient, thin (-1 15 pm)
GaAs/Ge cells provide about  the saine specific power trends as
the less costly thin silicon cells over the range of 51020 kW, even
though the wing length would be reduced about 30 percent for
comparable power levels, This is because the increased efficiency
of the GaAs/Ge cell is offset by its density which iSover twice
thatof silicon. The usc of advanced thin film cells, once their
production maturity has been demonstiated, may improve specific
power performance by S() 1o 100 percent such that 200 W /kg,
(EOL) might be achievable within the next 10 years.

Inprogiess now are circuit analyses, based on the. reported reverse
bias testing, to ensure that elect ical iuteg ity of silicon solar cell
blankets are maintained as the result of hot spots generated from
cracked or shadowedcells, While the cun ent design and
perforinance estimates include an allocation for a wafer diode
every 8 solar cells, the recent cell data indicate that the design
approach may really dependon severd factors including: the
nature of the cellreverse bias characteristics, the circuit voltage
level, the nature of shadowing ordegree of cracked cells assumned.
‘1'bus, it isanticipated that the final APS A design and peiformance
estimates will be. Ic.vised to reflectupdated protection guidelines.

6. APSA APPLICATIONS

The transitionof Al'SA from atestbed programto aflight
hatrdware program has finaly beenachieved. As alludedto in the
Intcoduction, a derivative of the APSA design was selected for the
NASA/GSICEOS-AM solar array for the 1.EO polar nission.
Thisone wing 5 kW (EOL) design willutilize 2.4 X 4.0 em x 140
s 18 percent GaAs/Ge eells mounted on alaminated blanket.
Delivery of the first EOS -AM wing isscheduled for early 1996.
The blanket size will be about 5 mwide by 9 mlong and consist
of 24 cell-covered panels and one. blank leader pancl at each end.
The total blanket assembly includes about 36500 cells with each
127 valt string having 190 series cells without [he. need for shunt
diodes. Trade studies indicated the equivalent power Jevel design
using thin silicon cells would have resulted in awing, 50 percent
larger in arcaat a cost about 10 percent above the baseline design.
T'he blanket box structure and mechanisim and mast system for

EQOS-AMwill be a direct scale-up of the APSA design.

Under near normal son insolation the. wing will have. an estimated
speeific power performance of about SO W/kg when considering
the impact of mission-specific stiffness and mechanical/electrical
intes faces, and the fact that the blanket housing assembly mast
system and harnesses are being sired 1o include a power growth
potential of 20 percent. Also, the wing is being designed to
incorporate about 60 kg of additional components not considered
under the generric APSA design. Nevertheless, the performance is
1elatively high because of the pathfinder work done under the
APSA program.
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